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Gas Hydrates
Solid Mixture of Gas and Water
(Petroleum Engineer, M 1998)
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Burning Methane Hydrate
(Sloan, Jr., 1990)
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Global Gas Hydrate Locations
AL Lt (Collett et al., 1998)
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Hydrate Dissociation Curve
(Sloan Jr., 1990)
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Unstable Hydrate Decomposition
(Petroleum Engineer, March 1998)
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Offshore Well
Hydrate
Phase Diagram
(Collett et al., 1998)

Sediment

lce& \
Hydrate \

&« Phase

Geothermal
Gradient :

Gas & Water

-20 -10 O 10 20 .30

Temperature, C

' Water
Temperature

Sea Floor

0 10 20g
Temperature, C

30

Gulf of Mexico Hydrates R& D Workshop Proceedings

August 2000



Maoray PIrog 0 3 0 drate

<«—— Gas Well

Impermeable Rock
A

Hydrate Zone {

. Porous T
Gas Zone Completion Zone 15m
Zone |

maorsr [ Hydrate Gas Production in Russia
AL Lt (Makogon, 1988)

Well No 109 Well No 121 Well No 150 Well No 142 Well No 7

1 1 1 1

Hydrate

Depth, in m

TT00-32

Gulf of Mexico Hydrates R& D Workshop Proceedings 5 August 2000



Maore)

Ingiieer ing
Depressurization
Hydrate Production

(Collett et al., 1998)
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Drill Pipe

Plugged Choke/Kill Lines
Stuck Pipe

Frozen Disconnect
Frozen Blow Out Preventor

Enlarged Hole -
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Lee

Gas Plume
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Hydrate Drilling Mechanism
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Gas Hydrate Drilling

and Production Problems
(Collett, 2000)
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“Gas hydrate is a significant
hazard to drilling and production
operations”

(Collett ,2000)
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“It is difficult to ensure sealing
wells and consequently ecological
safety in hydrate deposits using
traditional oil field technology”

(Makogon, 1997)

Moving Hydrate Boundary
pL Lt ] During Dissociation
(Roadifer et al., 1987)
Upper Boundary

Inner Boundary

Outer Boundary
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Lower Boundary
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[mmrEEjnperature Profile in Dissociation Zone
(Roadifer et al., 1987)
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Factors Increasing Gas Flow Rate
(Roadifer et al., 1987)

Increased mud temperature
Reduced mud weight

Increased wellbore diameter
Increased hydrate thickness
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Maorer Thiz Froduct iz izenzsed to:

Maurer Engineering Inc.

WellCon vao

Well Control Model

For Windows 35, 98 and NT

Copyright [CJ2000
b aurer Engineering Inc.

Thiz product iz protected by US and international copyright law az descibed in Help &bout,
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Offshore Hydrate Drilling Systems
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Stopping Blowout
with Hydrate Plugs

(Makogon, 1997)

— Cold water
injection Debris in crater

Relief well
Hydrate plugs

Connection point (1000m)

Strong flow of gas
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Prudhoe Bay and Kuparuk River oil fields
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Hydrate Drilling Recommendations

Fund hydrate drilling R&D immediately
Focus on safety and reducing costs

Document Russian drilling technology
Develop improved computer models
Conduct experiments in oil and gas wells
Develop inexpensive seafloor coring system
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